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$f= \sum_{n1}^{\infty}=a_{n}q^{n}$ cusp , p .
$a_{n}\in \mathbb{Q},$ $n\in \mathrm{N}$ . $\rho f,I$ f 2 Galois $G_{\mathbb{Q}}=\mathrm{G}\mathrm{a}1(\overline{\mathbb{Q}}/\mathbb{Q})$
l . p\neq p f level , $\rho_{f,\ell}$ $p$ ,
$\mathrm{T}\mathrm{r}\rho_{f^{l}},(F\Gamma p)=a_{p}$
. $\rho_{f,\ell}$ . $\mathrm{D}\mathrm{e}\mathrm{l}\mathrm{i}\mathrm{g}\mathrm{n}\mathrm{e}- \mathrm{L}\mathrm{a}\mathrm{n}\mathrm{g}\mathrm{l}\mathrm{a}\mathrm{n}\mathrm{d}\mathrm{s}- \mathrm{c}_{\mathrm{a}}\mathrm{r}\mathrm{a}\mathrm{y}_{0}1$ ,
$\rho_{f,l}$
$G_{p}=\mathrm{G}\mathrm{a}1(.\overline{\mathbb{Q}}_{p}/\mathbb{Q}_{p})$ f $f,\ell,p$ , p\neq p , Langlands
. , $P$ Hodge
Dpst , p=p . (
p , [D1] .
.)
Langlands . \rho tp
$G_{p}=\mathrm{G}\mathrm{a}1(\overline{\mathbb{Q}}_{p}/\mathbb{Q}_{p})$ . Grothendieck monodromy , $P\neq\ell$
, \rho f, $I_{p}$ \subset Gp , . $I_{p}$ $J$
N \mbox{\boldmath $\sigma$}\in J $\rho f,I(\sigma)=\exp(t_{\ell,p}(\sigma)N)$ .
$t_{I,p}$ : $I_{p}arrow \mathbb{Z}_{l}(1)\simeq \mathbb{Z}\ell$ $p$ $p$ . ,
Weil $W_{P}\subset G_{p}$ F ’7 $f_{\rangle}$”$p$ Tr ’ $\rho_{f^{l_{P}}},,(\sigma)=\mathrm{T}\mathrm{r}\rho f,\ell,p(\sigma),$ $\sigma\in Wp$
– . Weil $W_{P}$ $G_{p}arrow \mathrm{G}\mathrm{a}1(\overline{\mathrm{F}}_{p}/\mathrm{F}_{p})$
, Frobenius ( $\mathbb{Z}$ ) , $W_{p}$
F , \mbox{\boldmath $\sigma$}\in $W_{P}$ . ’\rho f,
monodromy $N$ $(’\rho_{f\ell_{P},N},,)$ , $\rho f,\mathit{1},p$ Weil-Deligne
, ( [D3] )
,
$\pi_{f}\backslash$
f $GL_{2}(\mathrm{A})$ cuspidal ,
\mbox{\boldmath $\pi$}f $=\otimes_{v}\pi_{f,v}$ . $\mathbb{Q}$ $v$ , $\pi_{f,v}$ , $GL_{2}(\mathbb{Q}v)$
( ) . $v=p$ , Langlands , $\pi_{f,v}$
Weil-Deligne 2 \mbox{\boldmath $\sigma$}(\mbox{\boldmath $\pi$}f,p) . $a_{n}\in \mathbb{Q}$ ,
$\mathbb{Q}$ . ( $[\mathrm{D}2],[\mathrm{K}\mathrm{u}]$ .)
,
. $(C\mathrm{a}\mathrm{r}\mathrm{a}yol[\mathrm{c}l)$ p\neq \ell ,
$(’\rho_{f^{\ell_{p}}},,, N)\simeq\sigma(\pi f,p)$ .
.
$p=\ell$ . Dpst . Bst Fontaine .
$B_{\text{ }\Gamma is}$ $B_{dR}$ . $G_{p}$ $P$ $V$
$D_{pst}(V)= \bigcup_{J\subset I_{\mathrm{p}}}(B\otimes Vst)^{J}$
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. $J$ $I_{p}$ , .
$D=D_{pst}(V)$ . $D\text{ }\hat{\mathbb{Q}}^{n}pr(=B_{st}J)$ $\dim D\leq\dim$ V
. $\dim D=\dim V$ , V $\mathrm{p}\mathrm{s}\mathrm{t}$ ( $\mathrm{p}\mathrm{o}\mathrm{t}\mathrm{e}\mathrm{n}\mathrm{t}\mathrm{i}\mathrm{a}\mathrm{l}\mathrm{l}\mathrm{y}$ semi-stable )
. $D=D_{p_{St()}}V$ Weil-Deligne Fontaine .
Galois $G_{p}$ Bst V , D .
$G_{p}\text{ }\hat{\mathbb{Q}}_{p}^{nr}$ . Frobenius
$\varphi$ , Bst , Galois $\text{ ^{ } }\varphi\circ n(\sigma)\sigma$
, Weil $W_{p}$ . $\text{ }\sigma\in \mathrm{w}_{p}$ , $n(\sigma)$
$W_{p}arrow \mathbb{Z}$ . D N Bst $N$
. V f \rho f,p, $P$ , Weil-Deligne
F $(’\rho_{f,p,P}, N)$ ( [Fo] .)
. \rho \rho f,p, $p$ potentially semi-stable ,
$(’\rho_{f,p,p}, N)\simeq\sigma(\pi f,p)$ .
$\text{ ^{}\vee}$. $\sigma(\pi_{f,p})$ , monodromy filtration vveight ltration .
. monodromy $N$ : $Varrow V$ , mon-
odromy filtration $V$ ffltration $V_{i}$ $N(V_{i})\subset V_{i-2}$ $N^{i}$ $Gr_{i}Varrow Gr_{-i}V$
. Filtration weight filtration
, Frobenius $Fr_{p}\in \mathrm{G}\mathrm{a}1(\overline{\mathrm{F}}_{p}/\mathrm{F}_{p})$ Weil ( ) \mbox{\boldmath $\sigma$}\in $W_{p}$ )
, GriV ,
$p^{(+}k-1i$ ) $/2$ . .
motive p , monodromy ffltration weight fil-
tration , .
. \rho f,p, $P$ $\mathrm{p}\mathrm{s}\mathrm{t}$ , -
Cst -
.
$C_{st}$ , $P$ semi-stable reduction proper smooth
$P$ etale cohomology stable . , semi-stable
reduction , O proper ,
. $p$ $V$ stable
$\dim V=\dim(V\otimes B_{S}t)^{I}$ , $D_{pst}(V)$ I
. ( $.[\mathrm{K}],[\mathrm{T}]$ )
- , modular M $Earrow M$ -
$X=E\cross_{M}E\cdot \mathrm{r}\cdot \mathrm{x}_{M}E$ . E , f k
2 . , - , $\mathbb{Q}_{P}$
semi-stable reduction , ,
$\rho_{f,p,p}$
$\mathrm{p}\mathrm{s}\mathrm{t}$ . .







, $\sigma\in W_{p},$ $n(\sigma)\geq 0$ . , \rho f,p,\ell ,
$D_{p}=D_{pst}(V)p$ , $n:Warrow \mathbb{Z}$ .
(2)
$D_{p}\text{ }$ N $0$ $\Leftrightarrow$ N $0$ .
. (1) 1 , $P$ ( $\mathbb{Q}_{p}^{nr}$ )
\ell , ( f Fourier
) , (1) .
Lefschetz . Lefschetz
p etale cohomology , cristalline cohomology
, .
Lefschetz . $X$ $..p.\cdot>0$ k proper smooth ,
F $X$ ,
$T\mathrm{r}(\Gamma : H^{*}(X, \mathbb{Q}_{l}))=T\mathrm{r}(\Gamma’. H_{c}*(risx/W))=(\triangle, \Gamma)$
. $\ell\neq p$ , $Tr(H^{*})$ , $(\Delta, \Gamma)$ .
cristalline cohomology , Gillet-Messing Gros
cristalline cycle .. (\ell cohomology
Lefschetz $\mathrm{S}\dot{\mathrm{G}}\mathrm{A}4\frac{1}{2}$ [Cycle] )
(1) , \rho f,\ell cohomological ,
(1’) $\mathrm{T}\mathrm{r}(\sigma 0\tau_{q^{\mathrm{O} :}}\tau H*(x\overline{\mathbb{Q}}_{\mathrm{p}}, \mathbb{Q}_{l}))=\mathrm{T}\mathrm{r}(\sigma \mathrm{o}T_{q^{\mathrm{O}\tau}}:D(H^{*}(x_{\overline{\mathbb{Q}}_{p}}, \mathbb{Q}p)))$
. , $X$ - , Tq(q f
$p$ ) Hecke , $\tau$ E -l
$X$ . ( [Sch] .)
Lefschetz . $\sigma$
Galois , Lefschetz ,
. Galois
. weight .
weight , semi-stable reduction
, cohomology reduction cohomology
.
$x_{o_{K}}$ , $\mathbb{Q}_{P}\text{ }\hat{\mathbb{Q}}_{p}^{n}r$ $K$ OK
X semi-stable . .
[De-Mu] modular $M$ semi-stable
$M_{O_{K}}$ . , -
. cusp $Earrow M_{O_{t\mathrm{f}}}$ proper smooth cusp
semi-stable . Deligne , cusp
semi-stable . Deligne ,
. - semi-stable
. Galois , Hecke ,
. ( [D1] )
128
$\mathrm{S}\mathrm{t}\mathrm{e}\mathrm{e}\mathrm{n}\mathrm{b}\mathrm{r}\mathrm{i}\mathrm{n}\mathrm{k}- \mathrm{R}\mathrm{a}\mathrm{p}\mathrm{o}\mathrm{p}_{0}\mathrm{r}\mathrm{t}$-Zink weight ,
$E_{1}^{**}=H*(\mathrm{Y}^{(*)}, \mathbb{Q}_{\ell}(*))\Rightarrow H^{*}(X_{\mathbb{Q}\mathrm{p}}, \mathbb{Q}_{l})$
. , $\mathrm{Y}$ $x_{o_{K}}$ reduction , $\mathrm{Y}^{(0)}$ Y , $\mathrm{Y}^{(1)}$ $\mathrm{Y}$
. \sim ( ) . $X_{O_{K}}$
$M_{O_{\mathit{1}\zeta}}$ , 3 .
. ( $[\mathrm{R}- \mathrm{Z}],[\mathrm{I}]$ )
Galois , Hecke , $X$
,
. Lefschetz , $\sigma\in W,$ $n(\sigma)\geq 0$ $H^{*}(\mathrm{Y}^{(*)}, \mathbb{Q}_{l})$
. $\mathrm{Y}$ \mbox{\boldmath $\sigma$}g6Om $\mathrm{F}\mathrm{r}\mathrm{o}\mathrm{b}\mathrm{e}\mathrm{n}\mathrm{i}\mathrm{u}\mathrm{S}\varphi$ \mbox{\boldmath $\sigma$} $0\varphi^{n(\sigma)}$
. F-p \mbox{\boldmath $\sigma$}geom .
\mbox{\boldmath $\varphi$} p etale cohomology \mbox{\boldmath $\sigma$} $\sigma_{g\mathrm{e}om}$





. $H_{1\mathrm{s}}^{*}\mathrm{o}\mathrm{g}-\mathrm{c}\mathrm{r}\mathrm{y}(\mathrm{Y}/W)$ - $\log$ crystalline
cohomology . , Galois , Frobenius $\varphi$ , Hecke
. ( $[\mathrm{H}- \mathrm{K}\mathrm{o}],[\mathrm{K}\mathrm{o}],[\mathrm{T}]$ )
$\log$ crystalline cohomology , Mokrane weight
$E_{1}^{**}=H_{cris}^{*}(\mathrm{Y}(*)/W)\Rightarrow H_{logcr}^{*}-ys(\mathrm{Y}/W)$.
, \ell . ( [M]
$\text{ })$
.
, $\dot{\sigma}\in W_{p}(n(\sigma)\geq 0)$ \mbox{\boldmath $\sigma$}ge m ,
Lefschetz , \ell .
(1) .
monodromy $N$ (2) , weight
. weight , $X$




$N$ B $B$ .
$A^{0},$ $A^{2}=\oplus_{y}Sym^{k2}-H1(E)y$ $M_{O_{K}}$ – , supersingular
point , $E_{y}$ moduli supersingular
129
. $B=\oplus_{x}Sym^{k2}-H1(E_{x})$ $M_{O_{K}}$
, $E_{x}$ moduli supersingular . $A^{1}$
$y\text{ }\oplus yH1(y)\otimes Sym^{k-2}H1(E_{y})$ ,
\oplus z $H_{!}^{1}(z, symk-2R^{1}\alpha_{*}1)$ . $H_{!}^{1}$ parabolic cohomology
. Weil , pure . , Frobenius
, $P^{k-2/2}$ ,
$P^{k-1/2}$ , $P^{k-2/2}$ .
boundary $Barrow A^{2}$ $A^{\mathit{0}}arrow B$ . super sigular point$t$
modular $M_{O_{K}}$ reduction $\Gamma_{t}$ .
$E_{t}$ $t$ moduli supersingular . $Barrow A^{2}$ , $\Gamma_{t}$
$Sym^{k-2}H1(E_{t})$ $t$ , A0\rightarrow B
. N $E_{2}$ ...
Weil . (2) ,
$A^{0}$ B Weil Hecke $p$ p –
. .
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